Estimation of the growth parameters of fish are vital to understand their biology. For this purpose we collected studies that performed up to 2017 regarding the growth of species belonging to the Diplodus genus. Data were gathered from sources like Web of Science (webofknowledge.com), Scopus (scopus.com), Google Scholar (scholar.google.com), Researchgate (researchgate.com) and Academia (academia.edu). 79 datasets from 52 different studies belongs to 10 species were compiled. Reviewed studies were published between 1982 -2017 and were performed in 26 different regions. It was determined that the most frequently studied species was D. vulgaris (n=23). Among growth parameters, it was determined that there is a negative relationship between K and L ∞ , and K and t max , there is a positive relationship between L ∞ and L max . It was also found that there is a negative relationship between K and L ∞ vs latitude.
Introduction
The Diplodus genus, distributed all around the world, have a significant economic importance (Gordoa and Moli, 1997; Pajuelo and Lorenzo, 2004; Soykan et al., 2015) . Due to varied habitat preferences, these species can be found in different marine ecosystems such as rocky habitats and sandy bottoms. According to Fishbase, 21 species of this genus can be found in world seas (Froese and Pauly, 2017) . While the main area of distribution for these species is the Mediterranean Sea and the Atlantic Ocean, they are also found in the Caribbean, Gulf of Mexico, the Indian Ocean, the Red Sea and the Persian Gulf (Figure 1 , Sala and Ballesteros, 1997; Summerer et al., 2001; Froese and Pauly, 2017) . Along with being a main target species for small scale, semi-industrial fisheries and sport fishing, a couple species belonging to this genus are also important with regards to aquaculture (Reina et al., 1994; Summerer et al., 2001) . For this reason, their biology and population dynamics are essential.
While there are many studies regarding various biological characteristics of Diplodus species, studies conducted on age and growth are only available for 10 species (Appendix 1). Evaluating different species belonging to the same genus that show similar morphological and growth characteristics together offers significant advantages regarding population dynamics (Hilborn and Liermann, 1998; Helser et al., 2007) . Compilation and reanalysis of growth studies help us for better understanding the changes in growth characteristics (Pilling et al., 2002; Helser and Lai, 2004; Helser et al., 2007) . For this purpose the aim of this study is to gather agegrowth studies performed on species belonging to Diplodus genus and to establish the variability in growth between species and regions. Finally, growth variety between species was addressed based on the relationships between growth parameters.
Compilation of Data from References
Studies performed up to 2017 regarding the growth of species belonging to the Diplodus genus ( Figure 2 ) were gathered from sources like Web of Science (www.webofknowledge.com), Scopus (www.scopus.com), Google Scholar (www.scholar.google.com), Researchgate (www.researchgate.com) and Academia (www.academia.edu). Collected studies were carefully classified and necessary information was extracted (See appendix). This information includes the following: the location the study (latitude, longitude), length type (LT), L ∞ , K, t 0 , maximum age (t max ), minimum and maximum length (L min , L max ), sex, age determination method (otolith reading (OR), scale reading (SR), length frequency method (LF)), sample size (N) and the year the study was performed (see Appendix). In cases where the studies compiled used different size types, the size-size relationship formula for the species involved presented in Fishbase (Froese and Pauly, 2017) was used for all size groups and L min , L max and L ∞ values were transformed (Stergiou and Karachle, 2006; Froese, 2006; Gündoğdu and Baylan, 2016; Gündoğdu et al., 2016) . For species where fork lengths were reported and to convert the fork lengths given to total length, the following formula taken from Fishbase (Froese and Pauly, 2017) were used., For studies where maximum length was not reported, if present the L max value given in other studies from the same region, and if not the average L max value given in Fishbase was used
In literature, fish growth is mostly expressed based on the von Bertalanffy growth model. Since this was the case for all literature collected, the parameters used in this model were taken directly without any recalculations. Latitude and longitude information for the study areas given in gathered studies were reproduced as averages. This way, the same latitude and longitude information is given for studies performed in the same area. It was thought that if done otherwise, taking close latitudes and longitudes for studies performed in the same area would increase the difficulty of the analysis and reduce the significance of the results.
The change of growth parameters and other life history parameters taken from the compiled studies relative to each other and latitude was analyzed using the Tableau 10.0 software. Separate and joint growth formula of all species were recalculated using the median values of all parameters and regression constants (slope) were analyzed using an independent sample t-test with SPSS v20 package software.
Assessment of Data and Discussion
79 datasets from 52 different studies were compiled in this study. This data set belongs to 10 different species. Studies were published between 1982 -2017 and were performed in 26 different regions (Figure 3 ; Appendix 1).
Most studies were from around Canary Islands (n=14, 18%). Gathered studies are most frequently on the biology of D. vulgaris (n=23, 29%), D. annularis (n=17, 22%) and D. sargus sargus (n=15, 19%) species (Appendix 1). Age reading method was used in 71 studies (otolith reading in 45, scale reading in 26), while in 6 studies estimation was done using the length frequency method, and in 2 studies no information regarding this was given. Length measurements were done as total length (n=65) and fork length (n=14). It was determined that there was a significant amount of variation between number of observations in studies where growth parameter estimations were performed. In 7 estimates, >1000 individuals were used, while in 59 estimates the number of individuals used was <1000. It was determined that in 10 data sets the number of observations was not reported (Figure 4) . Figure 4 ). It was determined that the relationship between t max and K is negative and statistically significant (r=-0.41, P<0.05, ( ) = −0.72 − 0.38 * ( ); Figure 5 ). It was also determined that the relationship between K and L ∞ is negative and statistically significant (r=-0.71, P<0.05, ( ) = 1.66 − 0.92 * ( ∞ ); Figure 5 ).
The relationship between latitude and von Bertalanffy parameters was determined to be negative for K and L ∞ , and positive for t 0 ( Figure 6 ). However, the relationships for all three parameters were found to be statistically insignificant (t-test, P>0.05; Figure 6 ). The growth formula created based on the median values calculated using the entire data set is given in table 2. Estimated growth curves created with the help of these shared formulas are given in figure 7. As seen in figure 7, for the first three years, all species except for D. annularis demonstrate similar growth. It was seen that curves that match the initially rapid and later slowing growth with age posited in the general fish growth theory.
In this study, 52 studies performed in different regions around the world that include the biological parameters of 10 different species belonging to the Diplodus genus (Appendix 1). This study is one of the rare studies that considers the growth of the entirety of a certain genus at once, and it is the first study that considers the species belonging to the Diplodus genus together. Another similar study was performed by Helser et al. (2007) for the Sebastes genus, found in the Pacific Ocean. All studies other than our study and the Helser et al. (2007) Aside from coloring, fish belonging to the Diplodus genus show similarities regarding many characteristics and have similar habitat demands (Summerer et al., 2001) . This causes their feeding habits to be similar as well (Ventura et al., 2015) . For this reason, considering the growth characteristics of fish belonging to the Diplodus genus together and in a comparative manner is quite reasonable.
Growth is the most studied subject, as it affects many life history parameters and involves a lot of basic information for fishing management (Helser and Lai, 2004) . However, as stated above, the number of studies that consider different populations belonging to the same species or genus in a comparative manner is quite limited. Consequently, this study attempts to establish the relationship between various biological parameters and between some parameters and latitude through the compiled studies. Among these relationships, one of the most important is the relationship between K and L ∞ . It is known that there's a negative relationship between these two parameters (Beverton and Holt, 1959; Adams, 1980; Pauly, 1980; Munro and Pauly, 1983; Pauly and Munro, 1984; Wootton, 2012) . The negative correlation (-0.71) found in this study matches this general assumption ( Figure 5 ). However, despite the presence of this negative relationship, in reality there's no direct evidence in natural populations regarding this negative correlation (Pilling et al., 2002; Helser and Lai, 2004) . It is thought that the negative relationship between these two parameters arises from the mathematical nature of the von Bertalanffy growth model (Stergiou, 2000) . The negative relationship between the K value and the t max value (-0.41) was found to be similar to the value found in a multi-species study performed by Stergiou and Karachle (2006) .96)). And this shows that there's a relationship between these two parameters in general terms that is independent of species (Froese and Binohlan, 2000) . Taylor (1958) , Pauly and Munro (1984) and Froese and Binohlan (2000) state that fish usually live for 95% of the L ∞ value. And this shows that there's a relationship like ∞ ≈ /0.95 between these two parameters, which fits the results we have found in this study. Helser and Lai (2004) state that there's a relative relationship between growth parameters and latitude that is independent of statistical significance. According to this, K and L ∞ have a negative relationship with latitude, while t 0 has a positive relationship. Our findings are in the same direction. When Figure 6 is examined, it can be seen that K and L ∞ values have a negative relationship with latitude, while t 0 value has a relatively positive relationship.
Feeding habits, genetic relationships, food available in the environment, competition and temperature are the basic factors that determine the growth performance of a species (Jobling, 1981; Helser et al., 2007) . For this reason, growth trends of species that are similar to each other with regards to these factors would be similar as well. Consequently, the results expressed in table 2 and figure 7 support this conclusion. The mtDNA based relationship study performed by 
Conclusion
Establishing the variation of growth parameters between populations and species is to key for ecological studies.
Comparing growth models and parameters both systematically and over other variables would help us in understanding the growth characteristics of the genus and species involved. Comparative studies like these carry great significance to understand the biology of species that can be considered target species for fishing. (1) Biological parameters for various Diplodus stocks in various seas [K in yr -1 , L ∞ in cm, and t 0 in yr. Sex (M=males, F=females, B=combined) . N denotes the number of individuals used for parameter estimation. Method denotes the method used for the estimation of age (O=otoliths, S=scales, LF=length-frequencies). L max and t max denote maximum body length, in cm, and maximum age, in yr, respectively. LT denotes type of length used in the original study (TL=total, FL=fork,) . nr: not reported. 1980 -1982 Mennes (1985 *" * FL transformed to TL according to formula given in the manuscript " Lmax, Lmin or both not reported in the original study. They are assigned from Fishbase or other studies carried at same location.
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